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A. J . Moss 
Report on eight weeks spent at the Fisheries Department of 
the Lancashire River Authority 
One of the functions of a River Authority is to 
conserve and improve fisheries in its area. This does not 
necessarily entail setting up a separate Fisheries Department 
(F.D. ), but in large areas such as the Lancashire River 
Authority with many miles of fishable waters, this is the 
usual practice. 
The major interest of the F.D. here is the Atlantic 
salmon. This occurs in varying numbers in all the major 
rivers in the Authority's area, i.e. the Duddon, Leven, Kent, 
Lune, Ribble and Wyre. Work on the salmon includes population 
surveys, building of fish passes to facilitate migration, the 
-introduction of automatic counters to study fish movement and 
the stocking of rivers with fry. 
However, coarse fish are now becoming more important 
because of the increasing numbers of coarse fisherman, and 
more work is being directed towards this aspect of fisheries. 
At the F.D. itself, is a staff of two Fisheries 
Officers, two Scientific Officers, an electronics technician 
and two secretaries. The Department is also in charge of 16 
Bailiffs, each living in and having responsibility for a small 
section of the area. The Fisheries Officer and the Assistant 
Fisheries Officer act mainly as scientific administrators, 
but in such a small Department inevitably become involved 
with many aspects of the activities carried out. The Scientific 
Officers take on the more technical work, but in practice an 
increasingly large proportion of their time is concerned with 
other matters, particularly public relations in respect of 
more technical problems. The scientific work may be put into 
two parts, firstly investigation of specific problems, and 
secondly longer term fact finding surveys to build up back-
ground knowledge of the freshwater habitats in the area. 
This is very useful in many cases. 
The people who keep the Department in touch with 
the area are the Bailiffs, whose main duty however is to 
prevent poaching. Each Bailiff has to patrol all the waters 
in his own section regardless of ownership, to ensure that 
all anglers have the correct licences. This is particularly 
important on salmon rivers, where the fish may be worth £5.00 
or more. The Bailiffs also assist with such exercises as 
netting, electro-fishing, building of fish passes, and any 
other jobs that may arise. 
The F.D. itself is under the control of the 
Fisheries Committee, which in effect is a sub-committee of 
the main Authority, and like it, contains members from Local 
Government and members appointed by the Ministry of Agriculture 
Food a.nd Fisheries. The Fisheries Committee makes recommenda-
tions as to the running and financing of the F.D. , which have 
then to be ratified by the main Authority. 
A. J. Moss 
LEEDS/LIVERPOOL CANAL SURVEY 
When I arrived at the Fishery Office, a survey of 
the section of the Leeds/Liverpool Canal (L.L.C ) within the 
Lancshire River Authority area was being undertaken. This 
section stretches from Foulridge Tunnel near Colne down to. 
Hal sail which is close to Ormskirk. For the sake of complete-
ness the survey also included a small section of canal in the 
Mersey and Weaver Authority area from Halsall to Aintree. 
The survey was undertaken because of requests from, local 
Angling Association who were worried about the decline in 
catches from the canal. 
It was and is being organised and carried out by 
Mr. B. P. Hodgson, B.Sc., at the Fishery Department. It 
includes quantitive sampling for invertebrates at 5 mile 
intervals, electro-fishing at sites every mile aloxig the canal 
and chemical analyses of mud and water samples. During the 
electro-fishing survey, fish were taken from nine sites and 
put into the deep freeze. These samples amounted to 75 fish 
of four species, i.e. roach 55, perch 17, pike 2, bream. 1. 
My own particular project was to examine these fish 
for parasites. This was to contribute towards the main survey 
with a possible view to suggesting whether or not the parasites 
were one reason for the poor fish population. 
Method 
Fish were removed from the deep freeze and allowed 
to thaw. During this time a few scales were taken from each 
fish for ageing purposes. The scales v/ere mounted between 
glass slides and projected onto a screen which made reading 
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much easier. The fish were then weighed and measured which 
allowed the condition factor to be calculated. 
After thawing, a quick external examination of the 
fish was made. Unfortunately, this was not very useful because 
most external parasites had been removed through handling and 
the condition could not easily be judged because many scales 
had been lost during netting. 
The next step was to cut open one of the eyeballs 
and remove the lens. This was placed on a glass plate which 
was divided into squares and had a dark background to facilitate 
seeing and counting the parasites. The lens was then burst 
in order to see if the digenetic fluke Diplostoraum was present. 
If found it was counted and the other eye similarly examined. 
After this the abdominal cavity was cut open to 
display the internal organs. The gut was removed, opened up, 
and any parasites taken out and counted. Also a quick examina-
tion of the swim bladder and body cavity was made. 
Lastly the gills were removed and inspected for 
monogenean flukes and Argulus. 
Results 
All the results have been compiled on Tables 1, 2 and 
3. These also show the condition factor of each fish (w/L3 ). 
Pish do in fact lose weight after death, but since all the 
fish were treated in the same way it is assumed that values 
for the weights and coefficients including weight may be used 
for comparison within the sample. 
Discussion 
(1) Parasites found in Roach 
Looking at the results, Tables 1 and 2, it can be 
seen that by far the most common parasite species on roach 
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was the eye fluke, Diplostomum, a digenetic trematode. This, 
as its name suggests, is found in the fish's eye, or more 
specifically the lens. At this point in its life cycle it is 
at the metacercarial stage. If the fish is eaten by a bird, 
the parasite matures in the bird's intestine and produces eggs 
which pass out with the faeces. Should these land in water 
they hatch into miracidia larvae which penetrate certain species 
of aquatic snails. Here they become sporocysts and later cer-
cariae. These later leave the snail and bore into fish. Once 
inside they migrate to the eye and become metacercariae. This 
parasite was found on all the roach and was the only parasite 
of great significance. It will therefore be discussed later in 
greater detail than the rest. 
Other parasites in the roach were infrequent and when 
they did occur were only in very small numbers. Distribution 
was not, however, haphazard, parasites being generally confined 
to certain areas. One of the species v/as the Glochidia which 
is the larval phase of Unionid bivalves and is attached to the 
fish's gills. These were found at two sites, 34 and 36, near 
the middle of the canal. In the invertebrate survey only two 
adult Unio were found, one at site 36 and the other at site 66, 
so there is a reasonable correspondence with the locations of 
the larvae. The small number of Unio would account for the very 
small numbers found on the gills. 
The other parasite found on the gills was a Monogenean 
fluke called Diplozoon. This is rather interesting because 
the organism found on the gills actually consists of two adult 
flukes fixed together in the middle rather like Siamese twins. 
This is done in such a way that a very efficient holdfast 
mechanism is formed (see diagram). This specied required no 
secondary host but was still very rare, only two being found 
out of 55 fish. 
. 
The only other parasite found on roach was the thorny 
headed worm, Acanthocephalus lucii. This occurred at the two 
sites near the Liverpool end of the canal. Acanthocephala 
require either Asellus or Gammarus as an intermediate host. 
Here the larvae develops into the acanthella stage. This remains 
quiescent until the crustacean is eaten by a fish, it then de-
velops into the adult stage in the gut, usually in the middle 
and lower intestine area. 
At other sites along the canal this parasite may have 
been absent, or alternatively, the roach there were not eating 
crustaceans. However, a look at the perch results reveals it 
to be abundant at site 55, so almost certainly the roach here 
were not eating crustaceans. 
(2) Parasites found in Perch 
A much smaller number of this species was examined -
17 in all. There was no ubiquitous species like Diplostomum 
in the roach. In fact most of the fish carried very few para-
sites except those at site 55 which had moderate numbers of 
Acanthocephela. 
The most striking feature of the results is the homo-
geneity at each site. At any particular one both numbers and 
species of parasites are similar in all the fish, but are 
different from those at other sites. For instance, sites 
30 and 32 are only two miles apart yet they do not possess a 
single parasite in common. All this would indicate two facts:-
(l) That fish populations in the canal are very localised 
(S) That parasites are affected by very local factors, 
even the Diplostomum which has a very mobile final host. 
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It is quite easy to imagine that fish populations 
are localised but it is difficult to say exactly what local 
factors lead to fish at site 55 having far more parasites than 
elsewhere. One point is of course that the fish caught here are 
on average two or three years older, but this cannot be the 
whole explanation. As before, one can only assume that the 
intermediate hosts are much more abundant at some sites. It 
is true that perch at site 55 had stomachs full of Gammarus, 
some of which contained the orange Acanthocephalus larval 
stages but water quality at side 66 should have been equally 
good and able to support Gammarids. 
Turning now to the individual parasites, the Acantho-
cephala species was again Acanthocephalus lucii which has been 
reported in perch at many places, and as already mentioned, 
Gammarus was obviously acting as the intermediate host at site 
55 because larval stages were found in Gammarus in the stomach. 
The Acanthocephela were found in the intestine as 
far up as the duodenal area. Here they appeared to be replaced 
by a red nematode, a Camallanus species, Camallanus lacustris. 
This species was often found in the gastric caecae of which 
there are three in perch. Examination of a fish would show one 
parasite in each of the caecae and since never more than three 
were found in one fish this would seem to be a case of parasitic 
exclusion. As soon as all the available habitats are used up, 
no others of the same species can develop. 
In this genus a cyclopoid species is the intermediate 
host in which development takes place. The nematode may then 
pass directly to the final host by ingestion of the cyclops or 
a carrier stage may be involved such as a stickleback in which 
the parasite remains quiescent. Development will only take 
place if the carrier is eaten by the final host. 
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The Diplostomum species found in perch is different 
from that in roach, but has the same life cycle. 
Argulus was found on one or two of the perch, but 
apparently both Argulus and Piscicola, the fish leech, were 
found on many of the fish, both perch and roach, particularly 
at sites near Hoghton. However, these had mostly disappeared 
by the time the fish were examined. The same would apply to 
any external protozoa that might have been present. 
Diplostomum in Roach 
In this section we examine the eye fluke in greater 
detail. The numbers of this parasite ranged from 1 or 2 (total 
in both eyes) to 740. There were not normally big differences 
between the two eyes although on occasion one eye would have 
twice as many as the other. It would seem reasonable to suppose 
that numbers of metacercariae in the eye would be related to the 
age of the fish since the longer a fish has lived the longer it 
will have been exposed to infection. Presumably as the fish 
gets larger the risk of infection increases, but this point 
will be ignored for the moment. 
To test the relationship between age and parasite 
numbers a correlation coefficient was calculated. The value was 
0.67 which is significant at the 99% level, i.e. very significant. 
However, a look at the results table show quite a wide variation 
in infestation of fish of similar ages at the same site. This 
may be due to variations in resistance to infection or it might 
be that individual fish have different feeding habits and thus 
are differently exposed to infection. 
Heavy infection of the eye fluke manifest themselves 
as an opaqueness of the lens. In extreme cases a condition 
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called "wall eye" is observed. Here the iris has closed right 
over the eye. On examination the lens is seen either to have 
burst leaving the hard core, or to have disappeared altogether. 
In either case no parasites are present but the condition is 
almost certainly caused by Diplostomum, as specimens with one 
wall eye always had the other infested with the fluke. In two 
fish examined each with one wall eye, the other eyes contained 
respectively 32 and 370 of the metacercariae so that it does 
not appear to be large numbers alone that cause the condition, 
but also the resistance of individual lens to bursting. 
Thus, the physical effect of parasites is increasing 
opaqueness of the lens leading at some stage to wall eye which 
presumably will correspond to deteriorating vision and eventually 
complete blindness. However, it is a little difficult to assess 
exactly to what extent the presence of the parasite decreases 
the fish's ability to survive. Roach often live in very muddy 
habitats, so it is possible that they make very little use of 
their eyesight, in which case its deterioration would have no 
effect. One line of investigation on this point was to see if 
there was any relation between numbers of Diplostomum in a fish 
and its condition factor. A correlation coefficient was cal-
culated. This had a value of 0.0215 which indicates very sig-
nificantly that there is no correlation at all. Thus, one 
might conclude that the parasites had no effect. However, there 
is a complication. It might be that under normal circumstances 
the condition factor of roach increases with age. In this case 
a correlation coefficient near 0 would mean that the condition 
factor of older fish had been reduced. However, such information 
as is available suggests that roach grow isometrically and so 
this effect would not occur. 
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As there is no correlation between the number of 
parasites and the condition factor it is unlikely that the 
fish are going short of food, because of them, but they might 
be getting less food than uninfected fish, which could slow 
down growth. To look at this it is first necessary to split 
the fish into groups. These groups are selected on the basis 
that there is unlikely to be any migration between them. (See 
map) 
They are as follows:-
Group 1 Site 5 
Group 2 Site 12 
Group 3 Sites 32,34,36 
Group 4 Site 55 
Group 5 Sites 62,63,64,66 
A look at the map; shows that they are either separated 
by fishless areas or by many miles of canal which may include 
locks. Firstly a parasitic index is calculated for each group. 
This is found by dividing the total number of parasites in a 
group by the total number of years lived by fish in that group, 
and represents the average number of parasites, per annum entering 
fish of that group. It is thus also a measure of the infestation 
of a population. The index rates are as follows:-
Group 1 31.6 
Group 2 21. 8 
Group 3 26.9 
Group 4 10.6 
Group 5 11.7 
Growth rates are much more difficult to assess, per-
ticularly because of the small numbers of fish involved in most 
of the groups. The best one can say is that growth rates are 
appreciably better in groups 4 and 5 than in the rest and it 
can be seen from the indexes that groups 4 and 5 have only 50% 
or less of the infestation of the rest. This looks convincing 
but here it must be pointed out that many other factors affect 
growth rate, principally availability of food, which is much 
more likely to be important. Now it happens that the water 
quality around groups 4 and 5 is generally much better than else-
where on the canal. Thus, more food is likely to be available 
in these areas which could quite easily account for the difference 
in growth rates. Thus, the effect of parasites on growth rates 
cannot be determined from these results. 
For comparison of growth rates it would be necessary 
to have two identical habitats, one with a parasite free popu-
lation and one with an infected population. Such a set up would 
be difficult to find and would still be open to criticism. 
While the growth rates may or may not be affected, 
by obstructing the fish's vision the parasite could change its 
feeding habits. This may have been the reason for the large 
quantities of mud found in the guts of some of the fish. The 
unintentional ingesting of mud could have a detrimental effect 
on the fish because in some areas quite high levels of toxic 
metals and other substances have been recorded in the mud. 
This could be one cause of the mortalities that occur along the 
canal. In this connection it would be interesting to see if 
high levels of heavy metals do occur in the tissues of some fish. 
This work on the Leed/Liverpool Canal proved useful 
on at least two occasions while I was working there. The first 
time was when two fish were brought in from a mortality on a 
stretch of the canal. I examined these fish, then having already 
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looked at fish taken alive from the same stretch of water I 
was able to say that the fish from the mortality did not have 
significantly different numbers of parasites and so it was very 
unlikely that they had caused death. 
I also produced another short report on the survey 
for a meeting with one of the local Angling Associations. This 
was written to point out that as a result of my survey it seemed 
very unlikely that parasites were causing any serious damage 
to the fish. (See two attached reports) 
Parasites are not apparently always innocent of damage 
to fisheries. Later on I examined a trout from a mortality in 
a reservoir. This was of some importance because the reservoir 
in question supplies drinking water to Blackburn and if pollution 
had been the cause the Water Company would have had a serious 
problem. 
However, autopsy of the fish showed it was infected 
with the plerocercoid stage of a species of Diphyllobothrium 
which had burrowed through the stomach wall into the body cavity. 
Examination of a healthy fish revealed no parasites and as water 
tests had shown nothing significant it seemed reasonable to 
suppose that the parasite had caused the mortality. 
Equally as important as scientific work at the River 
Authority is public relations. One may be doing the best one 
can, but if Angling Associations and local individuals are not 
reasonably convinced of it there may be unnecessary trouble. 
Tied up with public relations are the duties of giving advice 
on fishery problems. Two examples of this occurred while I was 
there. One of them was when we went to give advice to a person 
wishing to build aptrout hatchery. The other time we investigated 
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an outbreak of parasitic "Jelly fish" near Wigan. These disa-
ppointingly proved to be Argulus, but we were able to give a 
certain amount of reassurance to the local Association Secretary, 
althotigh we had to admit that very little could be done about it, 
which is nearly always the case with fish disease outbreaks. 
However, the fact that we had explained the situation meant 
that he was satisfied. 
Finally I should like to thank Dr. Stewart and all 
the staff at the Fisheries Department for the help they have 
given me and for making my stay both profitable and enjoyable. 
In addition I want to thank Mr. B. P. Hodgson for allowing me 
to use some of his unpublished results in this report. 
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